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Abstract

Integer partitions refer to a representation of the positive integer n as a sum of integers >1. We
do not consider the order of terms of the sum. The problem of counting non-congruent triangles
with integer sides is just a case of partition of integers. Now, there have been many results about
the study of triangles with integer sides problem. In this article, we will solve the problem in two
ways. Firstly, we take the common version using the theory of integer partitions to give a proof.
Here, we will require generating functions. By using Ferrers diagram, the integer triangles prob-
lem will cross to the solution with integers x; >0,i=1,2,3 of 4x, +2X,+3X, =n-3, while the

sum of (Xx;,X,,X,;) is equal to the solution of triangles with integer sides problem using the me-
thod of generating function. Secondly, we give a geometric approach using triangular coordinates
which is easier to understand. Since X+ Yy+Z=n, we can view (x, Y, z) as a point in the space
X+Y+z=n, in the triangle cutting off by the planes x=0, y=0, z=0. Then, the sum of the
integral values of X,Yy,z corresponds to the number of non-congruent triangles with integer sides.

Also, we bring out several further properties, including the number of non-congruent triangles
types, such as Isosceles triangles and Equilateral triangles. At the end, we study more about right
triangles, acute triangles and obtuse triangles in the non-congruent triangles. But we can just get
some relevant properties and conjectures now.
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Figure 9. Lattice point equilateral triangle
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N (g;)~N(q

qs) ( 2)=q2+5

N ()= ((G1)=0,+5

= N(G) =0, +0; +-+0y +5(k-1)+1
I
=3k(k-1)+1

q=6k+1=N(q)=3k(k+1)+1

(2) Hq=6k+1+rif, 0<r<6

N(6k+7+r)=N(6k+1+r)+6k+6+r

4 q =1+1, g =1+r+6(k-1)

N(q)=r

N ()

N (

—N(q1)=q1+5
ds)—N(q

(0,)=0,+5

N(qk)_N(qkfl)qu"‘S
= N(Qk):q1+q2 +"'+qk71+5(k—l)+r

:(k—1)~(r+1)+w-6+5(k—1)+r
=(Bk+r)(k-1)+r
q=6k+1+r=N(q)=(3k+r)(k+1)
MR 2
T, (n) ik A T #E
BATEIELE R T,(n)= Llis(n2 +3n+21+(-1)"" 3n)} .
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=3k(k+1)+1,
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n*+6n+21 [ 1, n1
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4q=6k+1+r,0<r<6,
A B T, (n) = [%(nz +3n+21+(-1)" 3n)} .
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FIFEE g O .

T,(n)=T,(29+4)=N(q)=3k(k+1)+1
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1, (n) =12 {”2 i 21} - [i( 2 130+ 21+ (1) 3n)}

48 48
Mg=6k+1+r,0<r<6,

A LA T, (n) = [4i8(n2 +3n+21+(-1)"" 3n)} .
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